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[title or the :k-vSj:t:cn; 
resin-encapsulated ssmicond-jctds l-v::£ 

;' CLAIMS; 

-• A resin-encapsulated ser-.ic;- d-.r- : r device - s 

fi l££d frane wh -= h i* shaped i- accordance with a two-step 
etching process to a body wherein a thickness of :.--.er 
:*a = s is less than chat of -.he lead f- s - e fel.r.V, 
ccmcrisi.-.c: 

i.-.r.er leads having -.he thickness less -ha- -.hat cf the 
lead frane blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank. the terminal columns possessing 3 cclumn-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
cutside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof. the terminal columns 
having terminal portions arranged on to? ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-dir.o a f-- s - 

i--s„ s-..c>e. a second surface, 

third surface and a fourth surfer- -~ e *.-> e _ 
flushed with one surface of a rejr.aini.-s so .-* — 
i-ner lead having the S5ne -.:-<-*-„, w ,_ h £ 
blank while being opposed to -.he second surface, s.-.= J : 
of the -.hird and fourth surfaces having s concave snac 
depressed toward -.he inside of the inner lead. 

2- A resin-encapsulated semiconductor device usm 
a lead frame which is shaped in accordance w.ch a rwc-ste 
etching process to a body wherein a thickness of inne. 

leads is less than -.hat o' , 

v..e A eao frame blank, 

Conor is in g : 

inner leads having the thickness less than that of the 
lead frame blank; and 

terr.ir.al columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing, a column-shaped 
conf iguratien which is adapted to be electrically connected 
to an external circuit, the terminal columns being disoosed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having f 0 , r s , rf3;es iacl .. dia5 § ,. rj . 
surface, a second surface, a -.hire surface and a fcurt- 
surface. the first surface ceinu flushed with c.-.e surtare 
= =- * remaining portion of the inner lead having the same 
thickness with the lead frame clank. while oei.-.c 

the s ec = r;d s . Jr f ace( and each, cf the tntrd and ' - 

surfaces having a concave shape depressed toward the inside 
cf the inner lead. 



2. 



"he resin-encapsulated semiconductor device as 
:«i.T.ed in claims 1 or 2, wherein a semi conductor chip is 
received inward of the inner leads, and electrodes of the 
semiconductor chip are electrically connected to the inner 
leads through wires, respectively. 



The resin-encapsulated se.T.i conduct or device as 
Maimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3. wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



6. The resin-encapsulated semiconductor device 



as 
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clawed in claims 1 or 2. where,, the semiconductor rhtc : 
fastened by means of insulating a ,, esive _ ^ _ 
surfaces of the inner leads on cne surface there,: =.-. 

electrodes are located, and the electrons cf th 

semiconductor chio are e • ec- -• ■ • 

• e - ec ---==--y .ccnnectec tc the firs 

surfaces of the inner leads through wires, respectively. 



The resin-encapsulated semiconductor device as 
— eo in claims 1 or 2. wherein the semiconductor chip is 
fastened to the second surfaces of the inner leads by bu, =s 
--.-..r.by to be electrically connected to the ihr.er leads. " 

[detailed description or TH£ INVENTION] 

[FIELD Of THE INVENTION J 

"he p.-esent invention relates to a res , r . 
encapsulated semiconductor device capable of meeting the 
requirement for an increase in the number of terminals and 
resolving prebIems which M ^ ^ ^ 

position shift and coplanarity of an outer lead. 

[DESCRIPTION Or THE PRIOR ART J 

FIG. 15 (a, shows the configuration of a generally 
known resin-encapsulated semiconductor device ,a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 15U ha ving a 
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.claimed in claims 1 or 2, where:, tne semiconductor ch.c : 
-«-.ened by means of insulating adhesive to - h , 
»«-'«.. of the inner leads on cne surface thereuf „ 
.re electrodes are located, .- d , he = , 
semiccnductor chip are electrically .connected to the fj £ 
surfaces of the inner leads through wires, respectively. 

The resin-encapsulated semiconductor devic- as 
c:.i=.d i, claims 1 or 2 , wneretn the semiconductor chio is 
^stened to the second surfaces of the inner leads by bu.cs 
---.erebv to be electrically connected to the inner leads. 

{OETAILEO DESCRIPTION Of THE INVENTION) 
["•ELD Or THE INVENTION J 

:hS ?resent i---v.er.tior. relates to a r „« P _ 
encapsulated semiconductor device capable of meting the 
requirement for an increase in the number of terminals and 
-solving problems w hich are causftd .....^ ^ 

position shift and coplanarity of an outer lead. 

[DESCRIPTION Of THE PRIOR ART J 

FIG. 15,a, shows the configuration of a generally 
•»ow„ resin-encapsulated semiconductor device «. plastic 
lead frame package,. Tne snown re sin-encapsulated 

semiconductor device includes a die pad 151! naving a 
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s-icor. dU ctor chip :520 ^ :e: ,;, ereo .,, 0 ^ ._ § .... 

inner leads 15:2 fc , med ,. 

.o.meo £=r=:_y w - tr. - - e . 

' 3 -530 f 3r slsc-.ricallv — 

5 "- i?S " ^ nSr :edis = - bond,-.; ^7"-' 

ser.i=o.-.d,c-.cr chi? 1522 se pr=te ^ ^ fc . aiMadBss „- -w .' 

1522 fMa ex — 1 s ~= =c,-. anina , Is . r ,, s . e ;;: 

e,= a?s ,: a:s , ss , ico , da=tsr d . risB< a; e _^_ = 

SS " 1 =-■--=' = r ship 2520 c- 

==-=i- 3 pad , , s 

^'"^ iX er -"-= SU ----- - Uiccn^c-.or chio : 3 20 

Sa . res,,. :a rhi£ resin-encaps^ed ,.» iM:idacto , 

3eVi=e ' ^ er sf ^ e *»« -"c-s :s:2 , s eo,: 8 . 

=-* "e bonding ?aas 152i o; e .„. . 

"--conductor chip 1520; 

And, FI3. 15:b) shows the conf ' — - a -. a - „, 

w«-.,..i..oa cf a monolayer lead 

:ra.T.e used as an. assembly .r.e.nb— -* . • 

* re sin-encaps-.-iated 
se-i conductor device shown ia r ~- 

.5a. Such a lead frame 

bCndir '' »ou„ ti „, th . 

CMP. th . inner J .. d , 1512 tc b .., 1 . c:ric>ny 
connect «. ,,. ,.„ Ico „ ajctot cs , pi ;h< ooset !i>a 

■* les " in: "" 1 '»« am .„ s . t . b . 

«a». a« 1Ml , aa „ bars Mryin< ^ ^ ^ ^ 

'r.„. !515 s . rving „ support th . ent . r< ie>a :s]o 



Sue* a lead frame is forced frcrr, a hic-v 

- • r re: £ 

such as a cob.:-., <2 alloyfa <2* N -_-r € £ -,_ v . _____ 

alloy by a pressing working process cr a- et — 

ns. ISibMO, is a c.ess-ser-.ic-a; view _ 6 .<er. air,; 

lire ri--2 of f IG . 15(b) ( -f ) . 

recently. _ nere has bee . cer£ . = . = _ 

miniaturirat.cn and reduction in thickness of resm- 
encapsulated semiconductor device employing lead frar.es 
like the lead frame .plastic lead frame package; and the 
-crease =f r _^ er =f _ ; res _,. sr=4=s J4 _ 

semiconductor oeckaoe as 

. —age cs e_e__rc.-._c apparatuses are 

m— aturicec progressively and ,, e degree of -he 
integration =f semiconductor dev.ce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package -TPs : and thin quad flat 
Packages ,-o-Ps, have each a greatly increased number of 
pins . 

lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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working. 

The etching excess for . ■ ^ ^..^ 

fire iar .. r 2eads oe de3=ribe; . e 9 ^ ^ * 

reference to riG. "< r< 

sheet of a thick...... = n -_ he crdsr sf ^ ^ ^ _ 

fr«. blank l«0l is cleaned perfectly :< {a)J . _ he ^ 

s phctoresist, such as a w«-« — .-• ..wt . 

£ e esse:- photoresist 

containing potassium did- - * • 

= . a sensitive agent, i S 

spread in phctoresist films ' i2' — -u. 

-e. .he r.a;o: surfaces of 

-he -.hi.-, -ii-, £S shown r -- 

Then, t he photoresist fil=1 are ex?osed , & 
=*.k of a predetermined pattern, to tml „. d by a 

high-pressure mercury lamp, and .he thin sheet is versed 
ir. a developer for develops, = 9 . 
Photoresist film : <30 as show, r:c . i<(c) . Then , ^ 
thin sheet is subjected, when .need. be. to a hardening 
Process, a washing process and such, and then an etchant 
containing ferric chloride as a principal component is 
sprayed against the thin sheet 1C10 to etch through 
Portions of the thin sheet :< i0 not coated with the " 
patterned photoresist films 1020 so that inner leads of 
predetermined sizes and shapes are formed as shown in ris . 
14 (d) . 
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?h * a ' ' he Patterned resist films ' a -e 
PltS,ra,d thia Sheet - -she, t = " c ! -T. V,S ' - 

:T h,vins « =»---e=. .; 

•-- -<:•:. ?.-ed. :er , : , ea ,.„, . he ; _ 

fcrrr.ec by p-rs.v« 

V -t e.ch.ng process are s - ver- ? : 5:e= . 

oeir.c washed and c^ed *n a w. 
.«*. -he, nee. be. ,„ a th . <It pafl a ? ^ _ 

= - Pitches cf lead frar.es 5 . Pro 

»•«. o.r.ce -.he thir< s , eec ^ 

SL --- ces ** «aown ir. FIG. :< 
— 1-= - n . etching process, i- is sa .„ w . . 

— when :he -ead frame 



.-.ft*: 



■•" a "■-••-•nd-sp.c. shape, - ha 
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-- K -e smallest possible 

-r.tervals between the lines a-e 

a-e ... k he ranee of £0 to IOCS 

Severally, the thickness oi f.. -.,,„ , t 

. ,„ "•* " !un she « »"st be about 

•.»» *» or above. Fur th.™r.. t ,. ^ ^ ^ 

wire bo ndi „,. k ,„ ch . etcMn9 p t > js Ulustrjtea Jb 

no. h is «p leyM 1B f . tele „ l!19 . leaa t 

sneet of a small thickness * . K 

is used and inner leads ■ ^ 

eads a.e formeo by etching so that the 
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fine tips thereof are arranged at a pitch of abcu- - 
nr. !' 

However, recent rr.ir.ietJie res:. -. - «>-- = -•••-• 
se-ircr.durccr package requires i.-.-er leacs arra.-.r-d 
pitches in the range cf C.12 tc :.:5 mm, far small*.- t: 
C.lzi When a lee: frame is fabricated by prccessm: 

thin sheet of a reduced thickness, the strength cf t 
outer leads cf such a lead frame is not large enough 
withstand external forces that ray be applied thereto 
the subsequent processes includi.-.g an assembli-g uroce: 
and a chip counting process. .-.crrrci.-.giy, there is a iiir.; 
tc the reducticn of the thickness cf the thin sheet : 
enable the fabrication of a -mute lead frame havi.-.g fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to cvercorr 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions cf the. thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise ir. 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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is unsatisfactory, the 

r cannot be fc.-.-.ed . 

• -*:a---es S - , ad a dimensional £:= . Jrscy req ,, re , _ = 

:e S =i frame accurately f 0: b=.-.bt.-.= a.nb - =: 
Piatemakinc process must be receptee :vi:e Mfc; „" 
^bricstir- process intricate. :, ia aisc r . # .„ Jarv . 
repeat a ciater.aking process tv.ce uhta ... shiSknt „ 

pcrcic.-.s of the thin sheet corresponding to the ::, e - 
leads is reduced by half etching before subjecting the thi., 
sheet to an etching process for forming -_ ; , 8 ,„ d ..^ 
wnich also makes the lead frame fabricating orccess 
intricate. Thus, shi , previo , £ - y 

not yet been applied to practical lead frame 
fabricating processes. 

:Sw3.-£=r XA7T£?.S TO 3£ SOLVED =v -, ;£ :NV r NT:oKJ 

Or. the other hand, because a oitch an.cn, inner leads 
is made ., 4rrsw as the number of rerTi , a . s ^ ^^^^^ ^ 

:$ eBr -' id ~" *W"t « know whether a problem is caused 
or not in association with position shift or dcplanarity of 
an outer lead when implementing a chip hunting process. 
Accordingly, the present invention has been made in" an 
effort to solve the problems occurring in the related art. 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor bevice capable of ,eet,ng 
the requirement for an increase in the number of terminals 
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and resolving problems which are C5 ... sed ia £sso _. 
position shift and coplanarity =: - , ea ^ 

•XEANS rCR SOLVING TK£ SUBJECT XATTIr.S' 

Arccrc'ir.g to one aspect cf ;he ;:e « s .. 
--here is provided a resir.-e.n=aps,leted semiconduc: 
•-•ins a lead frame which is shaped in .ccc.-d.ns 
two-step etching process to a body wherein a chi 
inner leads is less then that cf the lead frar 
comprising: inner leads having the thickness less ■ 
=-* the lead frame blank; end terminal 'celu.tr.. i: 
ctnnectad to the inner leads and having the same : 
with the lead frame blank, the terminal columns pc 
a column-shaped configuration which is adapz^c 
electrically connected to an external circuit, the 
columns being disposed outside of -_he inner leac 
manner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
*ade ef solders, etc. and exposed to the outside be 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate. each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface and a :c_ 
surface, the first surface being flushed v:tr ere sir: 
of a rema.r.ing poition of tr.e inner lead havirr tr.e s 
thickness with tr.e lead frame clank while being rcccs e= 
the sec:-:' surface, and each cf zr.e third and *- • 
surfaces having a concave shape depressed :cward tr.e :r.s: 
cf the inner lead. 

According to another aspect of the present -inventic 
there is provided a resin-encapsulated semiconductor cev: 
-sine a lead frame which is shapec in accordance w i:n 
twe-step etching process to a ccdv wherein a thickness 
inner leads is less than that cf the lead frame blani 
comprising; inner leads having the thickness less than the 
of the lead frame blank; and terminal columns integral; 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor, 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in c 
manner such that they are coupled to the inner leads in c 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cross-sec: ion a .-,d havi.-.c * 3 ■- 
surfaces including a first surface, a sescr.d surface. a 
tnird surface and a fourth surfece, the first surface ce:-= 
flushed with one surface of a rer.air.i.-.r cc; -.._ ... 
inner lead having the same thtcknes.s with the lead frsre 
clan* while being opposed to the second surfece, a.-.c 
of the third and fourth surfaces having a concave share 
depressed toward the inside cf the inner iead. 

According to another aspect of the present invention, 
a ss-ircncuc-.cr chip is received -.ward of -.he inner leads, 
and electrodes loads) cf the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semi conductor chip is mounted once -.he die pad. According 
to another aspect cf the present invention, the iead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a _ rei-nforcing fastener 
cape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the seniccr.cucc :: 
chip is fastened to the second surfaces cf the inner leads 
oy bur.pc thereby u be electrically connected to tne i;..-.er 
leads. In the above descriptions, in the case t.-.at ::e 
terr.mal columns have terminal pcrti.ons which are crrar.rec 
on top ends cf the terminal cclur.ns, with :he ter.-1r.2l 
portions -ace cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
te—inal portions comprising the solders, etc. are exposed 
to tne cutsice beyond the resin encapsulate, it is not 
necessarily required for the terminal pertiens to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
col ur.ns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING fUNCiIONSJ 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown ir. r:s. 12 ;b: ■« --- 
required. •- - s possible to provide a se-roor.ojo-.rr cev-s 
in w>i = h r.o protl-., are raised in asscriar ; with 
?=sition shif-. and colplanaricy =f : - e 5Jt5 . 
particularly. :.-.e use of a xulct-p—.ed lead :rs - 5 
ir. s r.ar.r.er that inner leads have a thickness less ;- s - 
-hat of the lead frame blank by a two-step etching prccess. 
that is, the inner leads are arranged at a fine pitch, can 
-eet a ce.-a.nd for an increase in the pin r.urrber cf the 
ser.icc.-.djcccr oevice. rurther-crs, by -sing the lead frar.e 
which is fabricated by a two-step etching process as will 
be described later with reference to F2S. 1. the second 
surface of each inner lead has cop i anaricy, and is 
excellent in wire-bonding property. Ir. addition, since the 
first surface of the inner lead is also a flat surface a.-.d 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplar.arity width upon wire bonding -process can be 
enlarged. 

(EMBODIMENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. first, 
a resin-encapsulated semiconductor device in accordance 



»»:»«> v: 



IS 



*-5±99 US 

w "h a first embodiment cf the present ir.ver.tic-: 
described hereinafter with reference to FIGs. : 
FIG. 1(a) is a cicss-seciicr.al view cf tr.e 
encapsulated semiconductor device according :: chs 
embodiment c: the present invent icr. . 71 Z . 1 \ Z ) is a 
sectional view of an inner lead taken alcr.g the ;;:,« 
of . IG. 1(a), end FIG. 1(c) is a cress-sect icnal vi* 
terminal column taken along the line 51-B2 cf .TIC. 
Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device according to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a)*, and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2 la) . in F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 110 a semiconc 
chip, 111 electrodes (pads), 120 wires, -30 a lead i 
121 inner leads, 131Aa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terminal portions, 133B 
surfaces, 133S a top surface, 135 a die pad, and ■ 
resin encapsulate. 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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»«==, C ,=tc- =, i? ::, ^ 8SM :he s;f ms :j , 4 _ ; 

•-!>• .Let.-*:,,, 5 , is . 
aip no .... , rrar;e: - 

... :s .:tc : .-;:.l; y cer..-..e-..s :.- :r, „~, s 

= : -re i.-.r.er lead 231 through -.he wire 12Z. r- e . 

lection between the resi.-.-encapsulateo 

~v.ce ::o of this ^ e , 3 - externa , c ._ _ 

— = - by r . 5ur , in3 _ he ffM1 -...^.^ se _^..__;_ 

=«vice :c: via -.he terminal 

• " s e «h bei.-.g mace 

= - 2 semi-spherical solder, or a 

ec substrate. 

the terminal portions 233A located o-. - e - OB « 

. ,. e ^ e -°P surfaces 

— c. :5ra;r ,, eel!!OTj .,, r „ p . ei;vtlv _ ^ 

»•!*-.«.,.„:...« .« eoafcsJ „ s , vie . the 

,,. Ssv .„ s ,.,. „ „«... 

~ vide * IK. ... i.-. S -... a . . 

structure, as shown in FIG w 

••s. -<-), . n whtcn no protective 
frame is used can be adopted. 

"he lead frame 13 0 used in the semiconductor device 
100 according to the first embodiment is Ba d. of . 42l 
••^el-iron alley. Therefore. sfc . Iead frame ^ ^ 
^» a contour as shown in „ S . 5(aJ and 4 . , n . ped by an 
etching process, is used as the lead frame 130. The >ead 
frame 130 has inner leads 13! which are shaped ro have a 
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thickness less -..-.an that of the terminal column* 
other portions. Cam bars 136 serve as a cam ,, e , 
er.i-cpsulatir^ the semicciiducior chip ::o with a r«s- 
>:ore=ver, although the lead frame 13CA which is prcressec 
by etching to have the contour as. show- :- r.a .* 

•-•sea ir. this embodiment , the lead frame is r.zz li-ited :r 
such a contour because portions except the inner leads 131 
ar.d the terminal columns 133 are -or necessary. . The inner 
leads 131 have a thickness of <C Cm whereas the porticr.s 
cf the lead frame 233 ether than the inner leads 131 have a 
thickness =f 0.15 mm which corresponds to the thickness of 
the lead frame blank. The Other portions cf the lead frame 
130 except the inner leads 111 may not have the thickness 
cf 0.1= mm, but have a thickness of 0.125 mm-O.SO mm which 
is thinner. The tips -of the inner leads 131 have a small 
pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
131Ab of the inner lead 131 has a substantially fiat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
131Ac end 131Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 131 irrespective of whet.-.er :.- 
•inner leads 131 is long or not. The inner leads havir.r 
conco-.r. ft ; shown in FIG. 9 (a,, in which =i . e ... s ... 
inner leacs 131 are separated one fro- a.-.ct.-.er. *- 
prepared by the etching process, ar,d the inner leacs = r 

resin-encacsulated after aountcn? the se-.tcc.-.-^ ----- 

therecn as will be described later.' However, where the 
inner leads 131 are long in their length and have a 
tendency fcr the generation cf twisting therein, it •« 
i-pcssible to fabricate the lead fra.T.e by etching to have 
•e contour as shown in FIG. r-:a). Therefore, after 
■•c the lead frame in a state where the tips of the 
inner leads are fixed to the connecting portion 1313 as 
shown in FIG. JlelK), the inner leads 131 aze fixed with 
the reinforcing tape 160 as shown in FIG. 9(c) (O, .. -K en , 
the connecting portions 1313 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) (/n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. e. First, the lead frame 
130A, as shown in FIG . 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131AP of the inner leads 131 are 
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directed upward (TIG. Bin}). 

Then, the semiconductor chip ::c ls r.c^tec M . c . 
cie pad lis such tr.at the surfaces of the se-i ccr.cuc- - 
=hip llO on which .he e:e:::::es ::: are «r.r. 5 .-7^r 
directed upward \ FIG . 3 (bn . 

Next, after the series-:::: chip ::0 is fas:e-e 
onto the die oad • *>= 

semiconductor chip lie and the second surfaces 231.*, cf th. 
ir.r..r leads 131 are bended with S£=h c -_., er , sirg ^ ... 
.TIG. S{c>). 

Subsequently, encapsulati c, is carried cur with : ;, e 

«r.v.«ior..: resin encapsulate :<0. Thereafter. 

-.necessary portions of the lead frame :30 which are 

protruded fro* the resin er.caosulat- 'to k 

• - - - s u are cut by a press 

to form terminal columns -33 and also the side surfaces 

1333 cf the terminal columns 133 ;rzz. 8(d)). 

Then, the dam bars " 'fi - - Q 

t.a.5 __o, ... e .rane portions 137, etc. 

of che lead frame 130A as shown in F1G .- 9 a „ 
Next, the terminal portions 133A each made of the semi- 
spherical solder are arranged on the outer surface of each 
terminal column 133 to fabricate a resin-encapsulated 
semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
means of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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of the term — 22 colons 133 are covered thereby r: : 
Sit)). At this time, the protective frame 1:C fur.cticr.s : 
reinforce the semiconductor device. In = : -..crcs, cr. 
protective frame 16C serves t: prevent -cist-re :r:: 
leaking ir.to a cap between the res;:, er.cccsjls te ' and :r.e 
terminal columns cue to the fact ihat the 5ice surfaces : : 
the terminal columns are exposed :c the outside, vherery a 
crack is not formed in the semiccr.ducc cr device and the 
breakage cf the semiconducc cr device is avoided. However, 
persons skilled, ir. the art will readily appreciate that it 
is r.ot necessarily required to provide the protective frame 
ISC. Also, when such an encapsulating process by the resin 
is carried out using a cesireo meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces cf the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 ' is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the crcss-secticnal views of FIG . 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9{a). 
In FIG . 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns. 1130 first opening, 
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1140 second openings, 115C firs: concave portions, lie. 
second concave portions, 11*0 flat surfaces , and UK 
etch-resistant layer. first , a wate.-- soluble casein resi 
using cocassium cichromate as a sensitive agent 15 rrated 
ever both surfaces of the lead : rar.e clan k Hi: -are r: a 
A2i nickel-iron alloy and having. a thickness cf about C.li 
rrjr:. Using desired pattern plates, the resist flirts are 
patterned to form resist patterns 112CA and 112-C3 having 
first opening 1130 and second openings 1 14 0, respectively 

■:r:3. 11(a)). 

The first opening 1130 is adapted to etch the iead 
f rarr.e blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1110 in 
a subsequent process. The second openings 1140 are adapted 
to form desired shapes of tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads- 111C, a topoiogy generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e 1 ferric chloride 
solution of a temperature of 57*0 at a spray pressure of 
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2 ' 5k?/C * ; ' e ^ P--oc. Ls ter.i.-.atec 

°*' ^ ^ etc,ed 58 have . ' J." 

etcned bottom surface ha „ a s 

- c -- -ssL-s.-.r.-c 

=- t:-i = kr.-ss cf the i. a - - : 

•--« S ^:„ r ,„ lis;y e:c ,., d , n :f< ^^^^ ^ 

""* **"• i:ink i!:o - «» -««, . hy b , s . JXir; , : „ c ; 

.eso ,'rc.Te blank lj«o are s -~ • • 

s =..erjs. y etched, £S • 

" = * 5 " " i::;8 for the a a— a --s 

? a -= secondary etcbi.no 

„o«-». lt ... ,.««. ...„- w MR .„ B6 , The 

I-.. *, . «. co . t . r se f „„ „ . teh . t . 51jtint 

layer 1180 so as to fill UP 

«P —e ..rst recesses i:so and to 

cover the resist psttern :: 20 A ens. life,,. 

1= is not necessary to coat the etch-resistant laye- 
2190 5V6r Cnti -" e ^.surface p r0 v ided w itn 

=*e resist pattern U.OA. However, it is preferred tbat 
the etch-resistant layer mo be ceeted over ^ 
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Pcrticn of the surface formed with the first recess* 

and first opening 1130, es shown TZZ. reca 

is difficult. zo cocz - ne etch-resiitar.t layer lis: : 

the surface ocrticr. i .-. c 1 u d ■' - - 

. w.. _ ...e s. recesses 

Although the etch-resistant lever 1150 wax er.rlcyec : 

e.T.boo-ir.er.t is an alkali-soluble wax, any suited 

resistant to the etching action cf the etchant sciutt: 

remaining somewhat soft during etching may be used. 

for fcr-i.-.g the etch-resistant layer 11E0 is net limit 

the above -mer.ticr.ed wax, but -ay he a w 2x cf a -v-se 

=y?e. Since each first recess 11:0 etched by the pr 

etching prccess at the surface fcrmed with the pa 

adapted to ferns a desired shape of the inner lead t: 

filled up with, the etch-resistant layer 1180, it i« 

further etched in the following secondary etching croc 

The etch-resistant layer IleO also enhances the mechar 

strength cf the lead frame blank for the second etc 

process, thereby enabling the second etehirg process t. 

conducted while keeping a high accuracy. it is 

possible to enable a second etehant solution to be spr. 

as an increased spraying pressure, for example. 2.5 kg 

or above, in the secondary etching process. The increc 

spraying pressure promotes the progress of etching in 

direction cf the thickness of the lead frame blank in 

secondary etching process. Then, the lead frame blank 
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portion of the surface forced with the firs: recess 
and firs: opening 1130, as shewn ;r. FIG. ll:c; # cec* 
is difficult to cott t.ne etch-resia tant liver 11M : 
the surface pcrticr. includi-g the first recesses 
Although the et cr.-res: szar.i layer 11 = 0 wax er.:l:ye: _ 
embodiment is an alkali-scluble wax, ar.y suitarl 
resistant to the etching action cf the etchant scluti: 
regaining somewhat soft curing etching rr.sy be used. 



rcr forr.ing the etch-resistant layer 1180 is net lir.it 
10 the above-mentioned wax, but -ay be a wax cf a IV- se 
type. Since each first recess 1150 etched by .the pr 
etching process at the surface forced with the pa 
adapted to form a desired shape of the inner lead t: 
filled up with the etch-resistant layer 1180, it is 
15 further etched in the following secondary etching croc 

The etch-resistant layer 1 1 c S also enhances the r.echar 
strength cf the lead frame blank for the second etc 
process, thereby enabling the second etching process ti 
conducted while keeping a high accuracy. It is 

20 possible to enable a second etchant solution to be spr. 

at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
25 secondary etching process. Then, the lead frame blank 



: n ; s 

: 1 1 : :s 

ses 11;. 
:r.pletely 
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z by tr.e 
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. 'Thus, 
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in this 
sickness 
e first 



si;>o vJ 



24 



surfaces 13iAa of tht tips ef ^ ^ ^ _ 

- r :G. 2, a re ;i ushecl ong s „ rf ._ es 

° n ? p^rticr.s 

of :n. inner : 2 ads having the sane thio.r.ess w- :h ... S£ 
frame while bei.-.g oppose- to the second surfaces I-.Ar. 
-he third a.-.d fourth surfaces are fo.rrr.ed to ;-.ave a „-. IV# 
shape which is depressed toward the -side cf the ;Zs; 
leads. Where a semiconductor chip is mssid eR : , e ^Zl 
surfaces 231Ab of the inner leads by means of bumps for 
electrical connection therebetween, as in a semiconductor 
device according to a third embodiment as = e described 

hereinafter, an increased tolerance for the connection bv 
bUr ' ?$ iS Cbt4ir - ed wh « "cond surface 131Ab has a 

concave shape depressed toward the inside of the inner 
lead. to this end, an etching method shown in FIG. l 2 is 
adopted in this case. The etching method shown in FIG. : 2 
is the same as that of FIG. la association with its 

primary etching process. After completion of the primary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method of FIG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1250 after filling up the second 
recesses 2160 by the etch-resist layer 1280, thereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 2K0 is performed in a 
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sufficient manner. The cross sec- -a- 

•• ~- ee... -r.-er leer, 

inducing i :s tip. formed in accordance vi- ; re ....... 

---nod or r; 3 . 12, ha, a concave shape cecressec te,, r= t , 4 
i.-.sidt of che inner lead at the serene surface as 
shewn in TIZ. 6 !b) . 

The etching method in whic- _ 

- r process is 

conducted at two separate steps, respectively, as m that 
of r:3t. 21 and 12, is generally called a "tve-step etchi.-.c 
method". This etching method is advantage!, s in that a 
desired fineness can be obtained. The etching method used 
to fabricate the lead frame 13M. of the first embodiment 
snown m FIG. ; involves the tve-step etching method and 
the method for forming a desired shape of each lead frame 

portion while reducinc - w e --•-•.-««. 

*" e .--ess of eacn pattern 

formed. m particular, the etching method makes it 
possible to achieve a desired fineness. m accordance with 
the method illustrated in "IGs. 11 and 12, che fineness of 
--he tip of each inner lead 13iA formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness : 
reduced to 50 Dm. -.he inner leads can have a fineness 
corresponding to a lead width wi c f 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in TIG. 11(e). In the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width Wl .of 70 Dir.. it is possible to fern ir.r.er 1«* = 

having a .fineness corresponding :r an inner lead c ; - 

0.12 .xt.. Of course, it may be possible to f err. inner = j 
having a further reduced tip pitch by ad;.ustir.r zr.e r 1 = .- 
thickness t and the lead width w: That is zz sa . , i: 
inner lead tip pitch p up to 0.08 a blank thickness -z 

to 25 Dm , and a lead width Wl up to <C Cr. can ce 
obtained. 

In the case where twisting cf the inner leads does not 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
co-pared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1323 as shown -in FIG. 9(c)(-<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) ( < j are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(a), a reir.forcir.s zaze 

9-.era:iv -used, as shown iR ?:5 . 5; = i; , x; ^/.^ _ 
—ecti.no menbe, I31a is c , : = ; , fey ^ £f a " 

=tvict is runted or. :h, e _... 
--ei.,f= r =i.,= tape attached :s: s: -. . ; „ f . „ 



condition w,ere th . Ie ad f.-a.e ,„ th , ^ ""^ 

:ir.e £:i-r 12 i:: us:races a 

The =i ? , he , _ _ 

e - ec3 rra-.e wsed 

- -.h. semiconductor device of t,,s ices, e*=odi,.e.nt .as a 
=- = « section shape as shewn „ r:3 . }> ^ ^ 

, as an etched flat s.cface :S ec=,.d surface) ^ 
w-=, is .,„:,,: ilily flat anc therefor, has a „ idth W1 
greater chan .he wi = -. : , « cf an opposite su.-'ac 

The width, »< and « (about 0a , £ . e _ 

* c - e -ore then rhe 

»t th. inner ,..„ „., . c:Ma .,.. z .„, i ^ 

opposite wide surfaces t„ 

u-.aces. .o this end. although either of 

the opposite surfaces of ->»• -. = .,.» 

-ne ..p .3,$ can be ea$i , y 

«• us, of etched f ,„ mx . 4m ^ wire . oonain5 js 

" m - 13l °"»'- to. no. „. . „.«„„„ „ ume;il 
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131Ab depicts an etched flat surface, :31Aa a surf c ce :: ^ 
lead frame clank, and 121A and 1215, respectively, * cl=:ec 
portion. In the case of ZZ . 12,2; . a # # - rere r . £ 
particularly excellent in wire-bending property. cera.se 
the etched flat surface does net have rouchness. 
13 C'S shows that the tip 12215 c: the inner lead - f :r .e 
lead frame fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the opposite surfaces cf the tic 
12213 cf the inner lead are flat, but have a wij-- smaller 
than that in a direction of the inner lead thickness . : n 
addition to this, as both the opposite surfaces of the tip 
12213 is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-boncino property as compared 
to that cf the etched flat surface of this first 
embodiment. TIG. 1 3 ( — ) shews that the inner lead tip 
1332C or 233:2, obtained by thinning in its thickness by a 
means cf a press (coining) and then by e«hing, is wire- 
bonded to a semiconductor device (not shown). in this 
case, however, a prtsse6 surface cf the inner lead tip is 
not flat as shown FIG. 13 (-). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG . 13(-)(a) 
or FIG. 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab zepzesenzs a coining surface. 
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A modified exam-Die of r . _ 

-••e -*s...-encapsu_st*c 

semiconductor device in accordance with : ;- s 
embodiment of the present inventicr. descries 
hereinafter. r:3s. 2(ai through 2:e? i re t.tss-sert • 

views cf the modified example =f the res:-.-«- - s -« • 

semiconductor device in acccrca.-.ce wit.- t.-.e * 

er.ooc~T.ent cf -he present invention. The semict-- 1 

device of the modified example as shown in r:s. 3;a>, ; S 
different from that of the first embodiment in that a 
position of the die pad 125 i S zr .,~*t, is< . h- ^ 

?* = 135 is expcsed to the outside. 3y the fart that the 
=-e ?«d 125 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of the modified example 
as shown in KS. 3(b), because the die pad 125 is exposed 
to the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 



example as shown in „6. 3 (a, and :he TOdlJ . t!j e>; _. e ^ 
shown -IG. 3(b), wherein the semt- s? ,er,=a: £ = : = s [ s £ ^ 
«t used, and instead, the tcp surface C f ,,e te:- - £ 
r= 5 £ -e directly used as the terminal p------- 

*r. entire manuf accuring procedure car. be sirrpi: : :e . . 

•••ext. a resin-encapsulated semiconductor s. Vi = f : - 
acccrdance with a secsnd embodiment c . ... _ £ _\ 

Rentier, will be described . f:c> <(§| ^ ^ 
sectio a: view of z , e resin-encapsulated ss .:^ :: , 
-v.ee i., accordance with the second embodiment =: 
Present invention, „G. 4(b) is a cross-sectional view 
illustrating inner leads, taken along the line A3-A4 of 
-G. <,a>. and „G. <,c, is a cross-sectional view 
illustrating a terminal column, taken along the line 33-3« 
== r:s. 4Ui . 9ecause a _ 3utej ap?earar:e ef th<} 

semiconductor device of -.he second embodiment is 
substantially the same as that of the first embodiment, it 
is not illustrated in the drawings. X „ r2G - 3, the drawing 
reference numeral 200 represents a semiconductor device. 
210 a semiconductor chip, «1 electrodes .pads,. 220 w ire », 
230 a lead frame, 231 inner leads. 23 1Ab a second surface. 
231Ac a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 2339 side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. r „ the semiconductor dev.ee of 
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this second embodiment, the lead frame 230 - 0 es ~ 

" "ave 

pad, the semiconductor chip 2S0 Sj , as _ a _ _ 
-ner leads 231 o y the reinforcing ra.tener tac [" 

zr.e semiconductor chip 2:0 is eler-.rica • • v 

--- --"5= :: 

e.ectroces (pads) 211 to the « 6 - - ... - 

-e .sjrraces 23:.:.d : 

i-er leads 231 by wires 22:. ,; sc . ia ;he ^ -# ^ " 
second embodiment, S i ffii:ar:y „ =fc . ^ ^ ™ 

electrical connection btsw t -p ' ' 

e.n w .. e resi.n-encaosulated 
semiconductor device 200 of this 

men. i.-.= an external 

circuit is arhieved oy entire 

— r -.e -esm-encapsulated 
semiconductor device 20C via 

— - -er.T.mal portions 233A 

each being r.ade of a semi-sphertral so'de- o- 

so.ae., on a printed 

circuit substrate, with - A 

.... -e.^rc: portions 233A located 

on the top surfaces 222s zz the c -«n^, 

-••e w..m.nal columns 233, 

respectively. 

-vie. oi CM, .^ oai „ en: us5n , th< J>>a fttM 23M ^ 
i. .h.p.d by th. ,««„ P - ec ,„ is 5u6st . nli , ny th . sim> 

** ° f " r " «"*°«— exc.p t th . t . in 

case of :n , „,„ e „ ioaime „ ; ;he bonains p __ ocess ^ 

...in .nc.p,ul.»„, P .. oc .„ ,„ p . jIoriMd ^ a 

,.„ iconductor CM? i5 f „„ BM ^ inf)er 
i«d,. in th . c , 5e of th , secoj)a .^^^^ ^ 
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cec=jse - 

surrares ::35 of zhe term- -a: 



~" -sec » ; 



»«t.d. .-J,, top surfaces cf -;, e rermi.-.a: — """ 
Erectly useo as -.he terminal portions . 
s protective frar.e •• s ' 

:-.?-s Z-3 a.- s s:=rse . 

=.-t outside, a checking operation by a .... . 

- - S . , £.0. : = - - i 

easily performed. 

Hereinafter. a resin-enca P suieted „ r , ■ 

=evice in accordance with a third embodiment of t e -s- 
i.-.ve.-.tion will be describee. ?: ~. s ,„ 

sectional view of c-e , oe ,_ ~ ~~~ 3S * 

-"--encapsulated semiconductor 



s cross- 
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dev.ee of the third embodiment, rzc. tib < - s 

sectional view illustrating -- 6 - 

^ ->9 .eacs, taken along the 

--r.e .-.o-A6 of riS. 6(a), ar .d r:3. 6 -) - s , „ 

e.w) _s a cross-sectiona' 
V;ev i:i -s--a--ing a terminal coiu.- - ake . „ 

'•' " ake " a: »n? the line 

= = of ?:c. 6(bJ. Sees-.!*. 

3eca.se an outer appearance of -he 

semiconductor device of the tnts third embodiment is 

— ally the same as that of the first embodiment , 

- no, illustrated in the drawing In „ 0 . fi - ^ tf 
reference numeral 300 represents a semiconductor device 
310 a semiconductor chip. 3i2 bu ., ps , „ 0 , ^ ^ ^ 

inner leads. 331Aa a first sur'ace 331as , 

sur.ace, 331Ab a second surface, 

Co:.™,, 333A „ t „ inal por= _ s _ J33e ^ ^ 

--op surface,. 3 ,„ . tesi „ encspsulatei ^ 
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reinforcing fastener tape 

*pe. ir . .he semiconductor devic -• 
-r.is third embodiment, the seT .-.^.... 

fastened to the second surfaces 33-Afc - .... . .' . 

. w ' — -«r lesos 

., e buap , 3n ., ereby _ =e e . ec . ri . 

5 "-° the second surfaces 331Ab. The . iead frani 
— r as shown in HGs. 10 ( a, Md w ,,,, 
oy "-he etching proc „, cf ^ ^_ _ _ 

-^Hb;-, both widths W1A an , , 2A ^ ^ ^ 

- ccttom ends of the inner eeds 33: are ar.er t^ a 

- - f-t that the second surfaces 33: Ab 8i ^ 
-«=s 331 is depressed toward the inside cf t - # , . 

- - «... ,0.-,.... 33,,, .... f;4t . oesi . ed unmn 

«« >. c=:.,,. a . «... :s . !econd 5 . f4CM Jmb ef 

- «. i,,., ..... 331 ir . . ; , ctr;= . iiv = „,. =;>a ^ tM 

s.-^.-^c-.o.- ,-, Sp vi . 6U ^„ „, y eea „ esSoa ^ 
.c--.-.,=u,, M sho „„ in :3(0)(b) rur;fitr _ ^ ^ 

»nd second embo«j,,„ t , t „ . 

. «Jec.t.c.J conn.etion b.tv««„ 

* th. r..i„..„ c . p . u ,. t . a ,. miM „ auct6r atvie> ^ 

th. d . vie . „„ vu 

person. 333. .... b . in , „. d . , .^..^^ 
on . printM eireui: suestrite _ ^ 

P««o„. 333, 3.c. t . d .„ top of terninai 
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columns 333, respectively. 

In addition, unlike the semi conduct or cev;c» - 
■::.tsz embodiment, the semiconductor dsvice cf tr- s 

embodiment uses a lead frame which is shaped cv -.he , 

3 process as shown in TIG. 12. However, the ma.-.ufsrt 

method of the semiconductor device of this emocc--*-- 
substantially the same as that of the first embed- — - 
except that, while in the case cf the first embcdime.-.c. the 

wire bonding process and resin °- --~c.,- 

-s-.et^nc crccsss are 

IC performed in a state wherein the semiccnducttr chip ;s 
fastened to the inner leads, m the case of this third 
embodiment, the wire bonding process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
25 Via Zh9 bumps - A1 »°, the .cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
"G. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.portions. 3ecau 3 e the pro-.e------ 

' -- a ~ e -s not used a.-.c : 

side surfaces 3333 cf th» -. — 

-n. .e c. co2a.r- t 333 are execs 

so she ousaioe, a checking cpetatior. by a re st. £ _- 

easily performed. 

Hereinafter, 3 resi.-.-e.ncapsulated semper---- 

cevice in accordance wish a ' 'o-— h •• 

-° n ec.Dooir.e-; C f ■ - - 

preser.-. invention wi- oe described, ria. ?;», is a crcs 

sectional view of the resir.-e-~aos^ a -.- 

apsuia.eo semiconduc- - 

=evi=e of the fourth emboo-e.-.c, f:g. 7 (b < 

-s a cress 

section: view illustratinc ir.-«- . - 

- -ea.s, rsxen alor.g 

lln. A7-A8 of riG. 7,.,. and „ 3 . 7 ( = ) is . cross-sectiona. 

s cclurtn, taken along the a, 

3-33 of 7 (b) . Because an outer appearance of the 

semiconductor device of th- - - < « V-,...,. 

- -• -s fourth embodiment is 

substantially the same as that of :h« .*<-,. „ mSrt • ■ 

'■ e Sw embociment, it 

is not illustrated in the drawir.es. t- Ple , . 

5 - n - IG - '» the drawing 

reference numeral . <00 represents a semiconductor device 
«0 a semiconductor chip, ,„ pads , „ Q ..^ ^ oj 
inner leads, OlA. a first surface. OlAb a second surface, 
431AC a third surface, OlAd a fourth surface, <33 terminal 
columns, «33A terminal portions, <33B side surfaces, «33S 
top surfaces, «o a resin encapsulate, and ,70 insulating 
adhesive. ln the semiconductor device of this fourth 
embodiment, one surface of the semiconductor chip < 10 on 
which the pads m are disposed is fastened ^ Mcend 
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surfaces 431Ab of the ;,ner leads 431 by the 
adhesive OD, and -.he pads 411 s - = the first surfaces 
o: the .r.ner leads 431 are elec.r.caliy cor.necteo 
other by wires 420. The semi conductor device cf ' 
fourth embodiment uses the same lead. frame which is , 5e 
--he third embodiment, which has the contour as shew: 
= . 10<a) and 10(b). Also, in the cese cf .,, s .... 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the res 
encapsulated semiconductor device 400 of this embobir: 
and an external circuit is & cr:ie^6 by mounting the res 
encapsulated semiconductor device 4C0 via the termi: 
portions 433A each being made of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
<33A located on the top surfaces of the terminal colun 
<33, respectively. 

r:s. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. , 
the modified example of the semiconductor device as show 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to 
surfaces of the terminal columns are directly used as th. 
terminal portions. Because the protective frame is no: 
used and the side surfaces 4338 of the terminal columns 431 
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2re ex Posed to the outside, a c :,ec::i.,= 
6tC - can be e «i.2y performed. 

.-.-Ficrs or ?.-:£ invention; 

The present invention pre v - s - 
semiconductor device employing the ab=ve-Z- ^ '^V"" 

whi Sh is capable of s „ e __ .*"~" 60 

e -e...a.-.3 :cr the 
-•-.creased terminal number. furt.her.-cre, -* 

encapsulated semiconductor =evi- e ■■ - - 

' ;d - • ■ css --«nce with this' 

-.-..-en cces a3c require . p . oc#tf 

-•-o • "5 °- be.ndi.-c 

-am oars as in the case of us— a .... - 

Sc - S ££ shown in r-- - , 

* «s e result -f - v - 
s ,. biB . . =e.._ e does not have a 

-5 associated „«-w - oo3 * ?r ° blem 

w..n coplanaritv. t- . , _ 

* ° a — --=" to these 

"vantages, the resin-encaosula^ed , • 

a shs- • * Se - :Maa:t » device has 

a snortenea interconnection ^eno— -« 

o- -e 3GA k CCnPared C ° the OTP 

- .... 3GA, whereby the semiconductor device can k 

*» - P-».ltl. capacity and ah 
20 time. h ° rtened ^ * ^lay 
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